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METHODS OF SEARCH FOR ANTIBIOTICS POSSESSING ANTIVIRUS ACTIVITY

Antlbiotint [Antibdetden], r o 7. AL Sherdn,
Yoy i, No i, véncary-Februaiy ' ' O. K« Rossolime,
1956, Moscow, Pagea 15-18 , Ye. S. Kudrina

Institute of the Search for New Antibiotics, AMN SSSR
[ Akademiya Meditsinskikh Mauk — Academy of Medical
Sciences USSR)

One of the most important and. timely problems facing investigators
occupied with seeking new antibiotics is the search for antibiotics for
therapy of virus diseases, particularly influenza, the most widespread

of them.

The prospect of finding antipiotics formed by microorganisms and
possessing antivirus properiies is indicated by the discovery in recent
years cf a quite large number »f antibiotic substances which chack the
development or which even destroy various viruses.

Beginning with 1953 our investigations looking for new antibiotics
of antivirus activity led to the search for and development of methods
suicable for the selection of producers of such antibiotics. We can
divide thess investigations into several phases. In the first period we
worked with the virus of tobacco mosaic which is frequently used for the
study of activity of antivirus preparations. We used a methed of
selection permitting us to study the antivirus activity of cultures of
actinomycetes on agar media. At the surface of the agar, thickly
overgrown with actinomycete mycelia, 3 agar blocks 9 mm in diameter were
excised with a corkscrew which had besn flamed. Agar blocks of 3-4 mm
thickness were placed slong the upper surfaces of detura leaves (Datura
stramoriium, D. alba, or D. bemhardii) or of tobacco leavas (Nicotiana
glutinosa). As is well known, the virus of tobacco moselc evokes only
local spoity necroses on the leaves of these plants; this permits a
quantitative account of the intensity of the infection., Twenty to 30
minutes before spreading the agar blocks, the leaves were infected with
the virus of tabacco mosaic. After the moistened surface dried, the 3
agar blocks, with actinomycetes growing on them, were spread on ocne half
of the leaf at some distance from one another, while on the other half
were spread 3 sterile agar blocks of the same size and composition as
the nutritive medium on which the actinomycetes.were growing. The leaves
with the adherent blocks were kept in a moist room at a temperature of
25-28°C for L days. Then the spotiy necroses were counted under the
blocks and on the free surface of the leaf.

The results obtained are presented in the tzble below.

Twenty-eight of the 450 strains (6.1%) checked the development
of spotiy necroses on tne datura or Nicotiana glutinosa leaves. Only
the strains which gave .dentical results with 2 or 3 repetitions of
the experiments are included in this..group. -For 13 of these streins
the inhibition of the development oi necroses was odbserved only under
the agar blocks, while for 15 of them the involvement was absent not
only under the blocks but also for some distance from them. Apparently
in the first case the active compound formed by the.fungus did not
diffuse into the tissues of the leal; whereas in tha second case a more
or less clear-cut diffusion of the antibiotic substance occurred. Frem
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the cultures of one of these strains chemists of the Institute of ths
Search for New Antibiotics AMd 53SR isolated an antiblotic substance
‘called antivirubin, which suppresses the growth of Staphyiococcus aursus
and which possesses a atrong antivirus antion.

Thus tobacco mesaic disease can be used for the primary selection
of producers of antivirus antibiotics. These first observations indicate
a wide distribution of substances which neutralize the tobacco mosaic
virus among bthe producta of metabolism of actinomycetes.

INFLUENCE OF ACTINOMYCETES ON THE DEVELOPMENT OF AFFLICTIONS
CAUSED BY THE VIRUS OF TOBACOD MOSAIC

M2 of Character of Affliction ‘ Number of
group B strains
1 Number 2f spotty necroses under the blocks and
' on the free surface of the leaf upproximately
_ the same 384

(o8]

Number of spotty necroses under the blocks much
less than on the free surface of the leaf or

else completely absent 13
2 Necroses absent not ornily under the blocks but also

for soms distance around them 15
i,  Necroses under the blocks more or strongly manifest

than on the remaining part of the leaf . 8
5 Results indistinct ‘ -3

In the next pha“e of our 1nvest1gatlons we tock up the studJ of
virLﬂldal substances of the culture fluids,

The sulture fluid was mixed in various quantities with suspensions .
of the virus of tobacco mosaic and at various intervals of time, usually
2, hours after its preparation, the suspension was applied to the surface
of datura or Nicotiana glutincsa leaves. In 3~ days the spotty necroses
formed were counted. In view of the difficulties connected with obtaining
tobacco or datura leaves in the winter and alse in order to work with

- animal viruses, we proceedsd to the influenza virus in 1954. The method
adopted by us culminated in the determination of neutralizing activity
of culture fiuids on the influenza virus in wvitro. We worksd with the
influenza A1 virus. Suspension of the virus in a dilution of 1:1,000
was mixed with an equ.il quantity of culture fluid or antibiotie solutlon
and carefully mixed; the suspension was maintained for 3 hours at room
temperature. The initial pH of the cuiture fluid or soluticn of anti-
hiotics was brought to 7.3 with the greatest possible aceuracy. In 3
heurs the . suspension was.dilubed again by 5 times. Thus the final
dilution of the suspension of virus was 1:1G,000. FEach suspension served
for the intranasal infection of 5 mice. Ag the [indings showed, the
experimental mice received more than 100 fatal doses of the virus.

Ths infected animals, experimental as well zs control, were under
ohservation for 10 days after which the mice remaining alive were killed
and vhe degree ol involvement of the lungs was determined macroscopical-
v in them. The control mice, infected by suspension of 1:10,000
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concentration, died on the fourth to sixth day after the onset of the
axperiment,

The question arises as to how well grounded the search is fer
antibiotic substances for the therapy of virus disesses according %o the
neutralizing action of the preparations in vitro. Considering the
recently published work on cycles of deveiopment of bacteriophage and
viruses of animals, we believe that such a method is attainable.
According to the latter data viruses within the cells develop in the
form of spscial vegetative viruses, deveid of infectious properties,
while only mature infectious particles leave the cells and involve the
other, healthy cells; therefore it is quite obvious that it is easier
to affect the extracellular phase of development of the virus with
chemotherapeutic substances than the intracellular phase, This is the
moat vulnerable link in the development cycle of the virus. There is
scme risk presented by the fact that by this method basically anti-
biotics will be selected which combine with the protein membrane of the
virus, and, accordingly, with proteins in generzl. Actually, 8 of the
antivirus antibiotics obtained in our institute neutralized the blood
serum proteins to a greater or lesser degree. :

According to the above methed 212 culture fiuids taken from the
microbiology laboratory of the institute and 192 antibiotics were checked;
and most of the antibiotics wera obtained at the Institute of the Search
for New Antibiotics.

Of the 192 antibilotic preparations 30 (15.6%) neutralized influenza
virus in vitro. Twelve of these preparations possessed clear therapeutic
actions in the treatment of mice infected intranasally by small quantities
of fatal doses of influenza virus, by the method of subcutaneous injections,
or by inhalations. Accordingly, ameng the antibacterial antibiotics
formed by actinomycetes, there are encountered quite a number of agents
which neutralize the influenza virus and which possess chemotherapeutic
effects in virus infection of ‘mice.

Interesting results were obtained also in the investigation of
the 212 culture fluids, most of- which were preliminarily selected
according to their action on the tobacco mosaic virus; 156 of them
(73.6%) did not produce an unfavorable effect on the influenza virus.
Under these conditions 56 (26.4%) partially or completely neutraligzed
the influenza virus. The chemists of the Institute of the Search for
New Antibiotics obtained 13 antihiotic agents from 13 culture fluids
which acted on the virus of influenza. Eleven of the 13 antibiotics
cbliained (85%) neutralized the influenza virus in vitro, These obser-
vations show that a considerable number of actinomycetes excrete agents
which neutralize the virus of influenza in vitro and point to the broad
prospect of seeking out antivirus agents among the products of activity.
of the actinomycetes. ‘

In conclusion we should like to make the following comments. Two
of the antibiotics obtained at the institute which neutralize influenga
virus in vitro were inactive with respect to the poliomyelitis virus
(according to the data of professor Mc P. Chumakov) and to the Taylor
-virus. Antivirubin, which neutralizes the influenza smallpox, and
tobacco mosaic viruses, did not act on A. aerogenes bacteriophage. In
comparing the results obtained with the influenza virus to 122 culture
fluids with the analogous results for the tobacco mosaic virus of
R. S. Ruchkina, coincident results were obtained for the 2 viruses in
80% of the cases. In the literature on the subject many examples of

Sanitized Copy Approved for Release 201 1/0471 1: CIA-RDP81-00280R000100170001-5



Sanitized Cpr Approved for Release 2011/04/11 : CIA-RDP81-00280R000100170001-5
STAT

E .

the selctive action of antibiotics on various viruses can ba found. Thus
fumegillin acts only on bacterial viruses but does not affect animal
viruses. Phagolessin neutralized only about 30 bacteriophagea out of

5C and also the viruses of smallpox vaccine and pollemyelitis, but did
not act on other viruses. More precisely, it may be said that all anti-~
virus antibiotics which have been isolated in recent times have their
specific antivirus spectrum. As examples we have!: erlichin, achroviro-
mycirn, netropsin, cardicidin, abikoviromycin, viscosin, leucomycin,
grasseriomycin, and mahy others.

Thus viruses in this respsct are apparently no different from
bacteria, Therefore in searching for antivirus antibiotics not just one
kind of virus should ve used but a delinite set of them, which should
contain the basic representatives of this large group. Study shouid be
conduc»ed in vitro, ir vivo, and in tissue culture experiments.

Conclusions

1. Actinomycete-gsecreted antagonistic substances which neutralize
the influenza or the tobacco mosaic virus in vitro are frequently en- -
countered under natural conditions. :

2. Jmong 30 antibiotics obtained which naubtralize the influenza
virus in vitro, 12 possessed morz or less clearly manifest chemotherapeutic
effects on mice infected with small quantities of fatal doses of influenza
virus, However the magority of preparations obtained were either very
toxic or peorly effectives

3. Antivirus antibiotics as well as antibacterial prenarations
possess 4 definite spectrum of zction. Therefore a-rational choice of
antivirus antibiotics should be made not only with respect o one species
of virus, but also with regpect to the basic representativns of this
larne group., .
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